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(57)Abstract: 

PROBLEM TO BE SOLVED: To mold an anisotropic 
conductive sheet easy to produce and having 
conductive parts of a complicated pattern at a small 
pitch and to allow a magnetic field uniform in a 
surface direction to act on the specific part of a sheet 
molding material layer. 

SOLUTION: A mold is equipped with a non-magnetic 
substrate 10 having a plurality of conical recessed 
parts formed to the rear surface thereof and the 
spherical magnetic members 20 comprising a 
ferromagnetic material held to the recessed parts of 
the non-magnetic substrate 10. The mold is produced 
by applying anisotropic etching treatment to one 
surface of a plate-shaped non-magnetic substrate 

material susceptible to anisotropic etching to form a plurality of the conical recessed parts 
and housing the spherical magnetic members 20 in the recessed parts to bond them. An 
anisotropic conductive sheet is produced by filling the mold with a material containing 
conductive particles showing magnetism and allowing a magnetic field to act on the 
material through the magnetic members 20 to cure the same. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by tihe use of tills tiranslatlon. 

1. This dociunent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Metal mold characterized by coming to have the nonmagnetic substrate with which it has 
the front face which forms a shaping side, and the hollow of the shape of two or more drill was 
formed in that rear face, and the spherical magnetic member which consists of a ferromagnetic held 
at each of the hollow of this nonmagnetic substrate. 

[Claim 2] Metal mold according to claim 1 characterized by being an object for anisotropic 
conductive sheet forming. 

[Claim 3] A nonmagnetic substrate is metal mold according to claim 1 or 2 characterized by being 
what consists of single crystal silicon. 

[Claim 4] Metal mold according to claim 1 to 3 characterized by being tnmcated-pyramidical [ to 
which the cross section becomes small as the hollow for forming a lobe in a Plastic solid is formed in 
the front face of a nonmagnetic substrate corresponding to the hollow for holding the magnetic 
member formed in the rear face and the configuration of the hollow concemed goes to a rear face 
from the front face of the nonmagnetic substrate concemed ]. 

[Claim 5] The manufacture approach of the metal mold characterized by having the process which 
form the hollow of the shape of two or more drill, and each of these hollows is made to receive a 
spherical magnetic member, and is pasted up by being the approach of manufacturing metal mold 
according to claim 1 to 4, preparing the tabular nonmagnetic substrate ingredient in which 
anisotropic etching is possible, and carrying out anisotropic etching processing to the whole surface 
of this nonmagnetic substrate ingredient. 

[Claim 6] a nonmagnetic substrate ingredient ~ on the other hand — since — the manufacture 
approach of the metal mold according to claim 5 characterized by making each of the hollow of the : 
nonmagnetic substrate ingredient concemed receive a magnetic member in the condition of having 
made magnetism acting. 

[Claim 7] It is the approach of manufacturing the anisotropic conductive sheet which it comes to 
arrange after two or more current carrying parts extended in the thickness direction have been 
mutually insulated by the insulating section. Metal mold according to claim 1 to 4 is used. In this 
metal mold While being filled up with the sheet molding material which the conductive particle 
which shows magnetism comes to contain into the charge of elastic macromolecule Ixmiber which is ; 
hardened and serves as an elastic polymeric material and making a magnetic field act on this sheet 
molding material through the magnetic member in said metal mold The manufacture approach of the 
anisotropic conductive sheet characterized by having the process which carries out hardening 
processing of the sheet molding material concemed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the metal mold used preferably and its manufacture 
approach, and the manufacture approach of an anisotropic conductive sheet of having used this metal 
mold for the list, in order to fabricate an anisotropic conductive sheet suitable as a connector used for; 
electric inspection of circuit apparatus, such as electrical installation between circuit apparatus, such 
as electronic parts, and a printed circuit board, a semiconductor integrated circuit, in more detail 
about the manufacture approach of an anisotropic conductive sheet at metal mold and its 
manufacture approach list. 
[0002] 

[Description of the Prior Art] An anisotropic conductive sheet is what has the application-of-pressure; 
conductivity current carrying part which shows conductivity only in the thickness direction when 
pressurized in the thing which shows conductivity only in the thickness direction, or the thickness 
direction. Since it being possible to attain compact electrical installation's, without using means', 
such as soldering*s or mechanical fitting's, and a mechanical impact and a mechanical strain are 
absorbed and it has the features, like soft connection is possible. It sets in fields, such as a computer, 
an electronic formula digital clock, an electronic camera, and a computer keyboard, using such 
features. It is widely used as a connector for attaining the mutual electric connection with a circuit 
apparatus, for example, a printed circuit board and a lead loess chip carrier, a liquid crystal panel, 
etc. 

[0003] Moreover, in electric inspection of circuit apparatus, such as a printed circuit board and a 
semiconductor integrated circuit, in order to attain the electric connection between the inspected 
electrode formed in the whole surface of the circuit apparatus which is a subject of examination, and 
the checking electrode formed in the fi-ont face of the checking circuit board, making an anisotropic 
conductive sheet intervene between the inspected electrode field of a circuit apparatus and the 
checking electrode field of the checking circuit board is performed. 

[0004] As such an anisotropic conductive sheet, conventionally The anisotropic conductive sheet 
which the thing of various structures is known, for example, distributes metal particles in an 
elastomer at homogeneity, and is obtained by JP,5 1-93393, A (this is hereafter called "distributed 
anisotropic conductive sheet".) It is indicated. To JP,53-147772,A The anisotropic conductive sheet 
with which it comes to form the current carrying part of a large number extended in the thickness 
direction by distributing a conductive magnetic-substance particle in an elastomer at an 
ununiformity, and the insulating section which insulates these mutually (this is hereafter called 
"maldistribution mold anisotropic conductive sheet".) It is indicated and the maldistribution mold 
anisotropic conductive sheet with which the level difference was formed between the fi-ont face of a 
current carrying part and the insulating section is fiirther indicated by JP,61-250906,A. and the 
electrode pattern of the circuit apparatus which should connect a maldistribution mold anisotropic 
conductive sheet — an opposite — since the current carrying part is formed according to the pattern of 
a palm, as compared with a distributed anisotropic conductive elastomer sheet, the electrode which 
should be connected is advantageous at the point that inter-electrode electrical installation can be 
attained with high dependability also to the circuit apparatus arranged in the small pitch. 
[0005] As an approach of manufacturing the above maldistribution mold anisotropic conductive 
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sheets Special anisotropic conductive sheet forming metal mold is used. In the shaping space of this 
anisotropic conductive sheet forming metal mold The sheet molding material layer which the 
conductive particle which shows magnetism comes to contain is formed into the charge of 
polymeric-material lumber which is hardened and serves as an elastic polymeric material. The 
magnetic field which has intensity distribution in that thickness direction to this sheet molding 
material layer is made to act. The part which is made to move a conductive particle and serves as a 
current carrying part according to an operation of the magnetic field is gathered, further, orientation : 
of the conductive particle is carried out so that it may stand in a line in the thickness direction, and 
the approach of hardening the sheet molding material layer concerned in the condition is leamed. 
[0006] Drawing 18 is the sectional view for explanation showing the configuration in an example of 
the anisotropic conductive sheet forming metal mold used for the manufacture approach of the 
conventional anisotropic conductive sheet. The whole configuration is constituted by the punch 80 
and female mold 85 which are plate-like and correspond mutually, respectively, and this anisotropic : 
conductive sheet forming metal mold is set to each of a punch 80 and female mold 85. The 
ferromagnetic parts 82 and 87 which consist of iron for making the magnetic field in metal mold 
produce intensity distribution on the magnetic substrate 81 which consists of ferromagnetics, such as 
iron and nickel, and 86, nickel, etc.. The layer which arranged the non-magnetic-material parts 83 
and 88 which consist of non-magnetic metal or resin, such as copper, in the shape of a mosaic is 
formed. According to such anisotropic conductive sheet forming metal mold, the magnetic field 
which has intensity distribution through the magnetic substrates 81 and 86 and ferromagnetic parts 
82 and 87 can be made to act to the sheet molding material layer formed in the metal mold 
concerned by arranging an electromagnet on the top face of a punch 80, and the underside of female 
mold 85, and operating this. 

[0007] However, there are the following problems in the above-mentioned anisotropic conductive 
sheet forming metal mold. Drawing 19 is the explanatory view showing the intensity distribution of 
the magnetic field which acts on shaping space with the anisotropic conductive sheet forming metal 
mold shown in drawing 1 8 . As shown in this drawing, in the field between the ferromagnetic part 82 
in the shaping space S, and 87, the reinforcement of the magnetic field which acts becomes large as : 
it is the smallest in a central region and goes to a circumference region. Therefore, as shown in 
drawing 20 , the conductive particle P in the sheet molding material layer 90 is difficult to form the ; 
current carrying part which has expected conductivity, as a result of becoming easy to gather in the 
circumference region in a ferromagnetic part 82 and the part used as the current carrying part 
between 87. 

[0008] In order to solve such a problem, the anisotropic conductive sheet forming metal mold with 
which it comes to arrange the anisotropic conductive sheet forming metal mold with which it comes 
to arrange a magnetic-substance part and the spherical magnetic member of the shape of a semi- 
sphere which consists of a ferromagnetic is proposed (refer to JP,10-134868,A). Since the magnetic 
field which has uniform reinforcement in the direction of a field can be made to act in the field 
between the magnetic member of a punch, and the magnetic member of female mold according to 
such anisotropic conductive sheet forming metal mold, The current carrying part which the 
conductive particle in a sheet molding material layer can be gathered in the direction of a field at 
homogeneity into the part used as the current carrying part located between magnetic members, 
consequently has expected conductivity can be formed. 

[0009] However, in the anisotropic conductive sheet forming metal mold which has the magnetic- 
substance part or the spherical magnetic member of the shape of such a semi-sphere, when a 
ferromagnetic part or a magnetic member is the thing of a pattem small the array pitch and 
complicated, there are the following problems. 

[0010] (1) The anisotropic conductive sheet forming metal mold which has a semi-sphere-like 
magnetic-substance part is manufactured as follows, for example. Namely, by preparing the plate 
which consists of a ferromagnetic, and performing photohthography and etching processing to this 
plate, or performing cutting, and removing the part which should constitute a non-magnetic-material 
part from plate concemed Form the projection part of the shape for example, of the square pole used 
as a ferromagnetic part, and the head of this projection part is processed in the shape of a semi- 
sphere with an electric discharge machine. Then, it is filled up with non-magnetic material by 
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slushing resin into the part which should constitute the removed non-magnetic-material part, or 
plating non-magnetic metal, such as copper, it is alike, and since side etching arises in removing the : 
appropriate part which should constitute a non-magnetic-material part from a plate by 
photohthography and etching processing in such a manufacture approach, it is fairly difficult for an 
array pitch to form a small ferromagnetic part. The anisotropic conductive sheet forming metal mold ■ 
which time and effort and time eimount are taken too much, therefore is obtained by cutting on the 
other hand when removing the part which should constitute a non-magnetic-material part from a 
plate and the array pattem of the ferromagnetic part made into the object is complicated becomes 
what has a high manufacturing cost. Furthermore, when the ferromagnetic part which should be 
formed is the thing of a pattem small the array pitch and complicated, it is very difficult to process it 
in the shape of a semi-sphere. 

[001 1] (2) The anisotropic conductive sheet forming metal mold which has a spherical magnetic- 
substance part is manufactured as follows, for example, namely, — for example, the thing for which a; 
hole is formed according to the pattem corresponding to the array pattem of the ferromagnetic part 
which should be formed, the spherical magnetic substance is laid in opening of this hole, and this is 
pressed in the nonmagnetic substrate which consists of alimainimi — the magnetic substance 
concerned — the hole concerned — it presses fit £ind fixes inside and a magnetic substrate is pasted up- 
on this nonmagnetic substrate after that, when the array pitch of the appropriate magnetism member ; 
of the metal mold made [ in / it is alike and / such a manufacture approach ] into the object is small, 
it is difficult to form the hole of the pattem corresponding to the array pattem of the ferromagnetic 
part concerned in a nonmagnetic substrate. Moreover, the activity which lays each of much spherical 
magnetic substance in opening of the hole of a nonmagnetic substrate is very complicated. 
[0012] 

[Problem(s) to be Solved by the Invention] This invention is made based on the above situations, the : 
1st object is easy to manufactvu"e, it is possible to fabricate the anisotropic conductive sheet which 
has the current carrying part of a pattem small a pitch and complicated, and it is in offering the metal \ 
mold which can m^e a uniform magnetic field act in the direction of a field in the part which 
moreover serves as, the specific part, for example, the current carrying part, in a sheet molding 
material layer. The 2nd object of this invention can fabricate the anisotropic conductive sheet which 
has the current carrying part of a pattem small a pitch and complicated, and is to offer the approach ; 
that the metal mold which can make a imiform magnetic field act in the direction of a field can be 
manufactured easily, moreover in the part used as the specific part, for example, the current carrying 
part, in a sheet molding material layer. Even if the 3rd object of this invention has a pattem small the 
pitch of the current carrying part which should be formed and complicated, it is to offer the approach: 
that the anisotropic conductive sheet with which expected conductivity is acquired can be 
manufactured certainly. 
[0013] 

[Means for Solving the Problem] The metal mold of this invention has the front face which forms a i 
shaping side, and is characterized by coming to have the nonmagnetic substrate with which the 
hollow of the shape of two or more drill was formed in that rear face, and the spherical magnetic 
member which consists of a ferromagnetic held at each of the hollow of this nonmagnetic substrate. [ 
As for the hollow in said nonmagnetic substrate, in this metal mold, being formed of anisotropic 
etching is desirable. 

[0014] The metal mold of this invention can be preferably used as metal mold for carrying out 
anisotropic conductive sheet forming. As for said nonmagnetic substrate, in the metal mold of this 
invention, it is desirable that it is what consists of single crystal silicon. 

[0015] Moreover, in the metal mold of this invention, it is desirable that it is truncated-pyramidical 
[ to which the cross section becomes small ] as the hollow for forming a lobe in a Plastic solid is 
formed in the front face of a nonmagnetic substrate corresponding to the hollow for holding the 
magnetic member formed in the rear face and the configuration of the hollow concemed goes to a 
rear face from the front face of the nonmagnetic substrate concemed. 
[0016] The manufacture approach of the metal mold of this invention is an approach of 
manufacturing the above-mentioned metal mold, and is characterized by having the process which 
form the hollow of the shape of two or more drill, and each of these hollows is made to receive a 
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spherical magnetic member, and is pasted up by preparing the tabular nonmagnetic substrate 
ingredient in which anisotropic etching is possible, and carrying out anisotropic etching processing 
to the whole surface of this nonmagnetic substrate ingredient. 

[0017] the manufacture approach of the metal mold of this invention — setting ~ a nonmagnetic 
substrate ingredient — on the other hand ~ since — it is in the condition of having made magnetism 
acting, and it is desirable to make each of the hollow of the nonmagnetic substrate ingredient 
concemed receive a magnetic member. 

[0018] The manufacture approach of the anisotropic conductive sheet of this invention is an 
approach of manufacturing the anisotropic conductive sheet which it comes to arrange after two or 
more current carrying parts extended in the thickness direction have been mutually insulated by the : 
insulating section. It is filled up with the sheet molding material which the conductive particle which : 
shows magnetism comes to contain using the above-mentioned metal mold into the charge of elastic 
macromolecule lumber which is hardened in this metal mold and serves as an elastic polymeric 
material. While making a magnetic field act on this sheet molding material through the magnetic 
member in said metal mold, it is characterized by having the process which carries out hardening 
processing of the sheet molding material concemed. 
[0019] 

[Function] (1) Since the hollow where the magnetic member in a nonmagnetic substrate was held is a 
drill-like, it can make the hollow concemed receive a spherical magnetic member easily. Such a 
hollow can be formed by the anisotropic etching etched along with crystal orientation, and the 
formation is easy and has close dimensional accuracy. Therefore, even if it is the thing of a pattem 
small the pitch of the current carrying part of the anisotropic conductive sheet which should be 
fabricated and complicated, a magnetic member can be arranged according to the pattem 
corresponding to the pattem of the current carrying part concemed. 

[0020] (2) Since a magnetic member has a spherical configuration, it can make a uniform magnetic 
field act in the direction of a field in the part used as the specific part, for example, the current 
carrying part, in a sheet molding material layer. Therefore, the current carrying part which the 
conductive particle in a sheet molding material layer can be gathered in the direction of a field at 
homogeneity into the part used as the current carrying part of the sheet molding material layer 
concemed, consequently has expected conductivity with such metal mold in manufacturing an 
anisotropic conductive sheet can be formed. 

[0021] (3) The anisotropic conductive sheet which has, the configuration, i.e., the truncated- 
pyramidical lobe, which suits the hollow concemed, can be fabricated by forming the hollow for 
forming the lobe of an einisotropic conductive sheet in the front face of a nonmagnetic substrate 
corresponding to the hollow for holding the magnetic member formed in the rear face, and making 
the configuration truncated-pyramidical. And since according to the anisotropic conductive sheet 
which has such a lobe the stress which acts around the lobe concemed can be eased when the lobe 
concemed is pressurized, high endurance is acquired. 

[0022] (4) the manufacture approach of metal mold — setting — a nonmagnetic substrate ingredient — ^ 
on the other hand ~ since ~ each of the hollow of the nonmagnetic substrate ingredient concemed 
can be made to receive a magnetic member easily by making magnetism act Moreover, since each of 
a magnetic member is temporarily fixed to each of the hollow of a nonmagnetic substrate ingredient . 
by operation of magnetism, in case a magnetic member is pasted up on each of the hollow of a 
nonmagnetic substrate ingredient, it is prevented by adhesives that a magnetic member secedes firom = 
the hollow concemed. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail. Drawing 1 is the sectional view for explanation showing the concrete configuration of the 
punch in an example of the anisotropic conductive sheet forming metal mold concerning this 
invention. The punch in this anisotropic conductive sheet forming metal mold has the nonmagnetic 
substrate 10 which consists of an ingredient in which anisotropic etching is possible, and the shaping 
side is formed of that front face (it sets to drawing 1 and is an underside). The hollow 1 1 for lobe 
formation for forming the lobe in the anisotropic conductive sheet which should be fabricated is 
formed in the front face which is a shaping side in this nonmagnetic substrate 10. This hollow 11 for . 
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lobe formation is formed of anisotropic etching, and the configuration of the hollow 1 1 for lobe 
formation concemed is truncated four-sided pyramidical [ to which the cross section becomes small ] 
as it goes to a rear-face side fi'om the fi-ont-face side of the nonmagnetic substrate concemed. 
Moreover, the protective coat 12 is formed in fields other than hollow 1 1 for lobe formation in the 
fi-ont face of the nonmagnetic substrate 10 in this example. This protective coat 12 is used as a resist 
for forming the hollow 1 1 for lobe formation by anisotropic etching. 

[0024] In the rear face in the nonmagnetic substrate 10, the hollow 15 for magnetic member 
maintenance for holding the magnetic member 20 mentioned later is formed in the location 
corresponding to the hollow 1 1 for lobe formation formed in the firont face. This hollow 15 for 
magnetic member maintenance is formed of anisotropic etching, and the configuration of the hollow : 
15 for magnetic member maintenance concemed has the shape of a rectangular-head drill to which 
the cross section becomes small as it goes to a fi-ont-face side firom the rear-face side of the 
nonmagnetic substrate concemed. Moreover, the protective coat 16 is formed in fields other than 
hollow 15 for magnetic member maintenance in the rear face of the nonmagnetic substrate 10 in this ; 
example. This protective coat 16 is used as a resist for forming the hollow 15 for magnetic member 
maintenance by anisotropic etching. 

[0025] The spherical magnetic member 20 which consists of a ferromagnetic is held at each of the 
hollow 15 for magnetic member maintenance of the nonmagnetic substrate 10. The magnetic 
member 20 has been received by the hollow 15 for magnetic member maintenance of the 
nonmagnetic substrate 10, and, specifically, it has pasted up with the binder 21 in this condition. And 
on the protective coat 16 formed in the rear face of the nonmagnetic substrate 10, and the magnetic 
member 20, the magnetic substrate 30 which consists of a ferromagnetic is formed in one through 
the glue line 25 which consists of a hardenability resin ingredient (hardened material). 
[0026] Although it will not be limited as an ingredient which constitutes the nonmagnetic substrate 
10 especially if anisotropic etching is possible, for example, single crystal silicon, germaniimi, etc. 
can be used While the hollow 1 1 for lobe formation and the hollow 15 for magnetic member 
maintenance which have expected dimensional accuracy by anisotropic etching are obtained 
certainly It is desirable to use single crystal silicon in that hdgh endurance is acquired. Furthermore, 
in that the hollow 1 1 for lobe formation and the hollow 15 for magnetic member maintenance which 
have close dimensional accuracy fiirther by anisotropic etching are obtained, and the high shaping 
side of profile irregularity is acquired It is desirable to use what has high purity, and it is desirable to ; 
use what is obtained by processing a silicon wafer especially as a nonmagnetic substrate 10. 
[0027] the thickness (thickness of the part in which the hollow 1 1 for lobe formation and the hollow 
15 for magnetic member maintenance are not formed) of the nonmagnetic substrate 10 — for 
example, it is 0.25-0.5mm preferably 0.2- 1.0mm. Moreover, as for the minimum thickness (at this 
example, it is the thickness between the base of the hollow 1 1 for lobe formation, and the pars 
basilaris ossis occipitalis of the hollow 15 for magnetic member maintenance) of the part in which 
the hollow 15 for magnetic member maintenance in the nonmagnetic substrate 10 was formed, it is 
desirable that it is 1mm or less, and it is 0.2mm or less especially preferably 0.5mm or less more 
preferably. When this minimum thickness exceeds 1mm, it may become difficult to make the 
magnetic field where reinforcement is large act on the part used as the current carrying part in the 
sheet molding material layer formed in the metal mold concemed. The depth of the hollow 1 1 for 
lobe formation is suitably set up according to the projection height of the lobe of the anisotropic 
conductive sheet which should be fabricated, for example, is 0.075-0. 15mm preferably 0.05- 
0.25mm. Moreover, the depth of the hollow 1 1 for magnetic member maintenance is suitably set up 
in consideration of the diameter of the magnetic member 20 used etc. 

[0028] It is desirable to use nonmagnetic inorganic materials, such as chromium and a silicon 
dioxide, as an ingredient which constitutes protective coats 12 and 16 fi-om a tolerant viewpoint over : 
the etching reagent used for the endurance at the time of shaping, adhesion with the nonmagnetic 
substrate 10, and anisotropic etching processing. Moreover, 0.1-2 micrometers of thickness of 
protective coats 12 and 16 are 0.2-1 micrometer preferably, for example. 

[0029] As a ferromagnetic which constitutes the magnetic member 20, nickel, iron, cobalt, or these 
alloys can be used. Although the diameter of the magnetic member 20 is suitably chosen according 
to the path of the current carrying part in the anisotropic conductive sheet which should be 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 12/15/2006 



JP,200 1-030264, A [DETAILED DESCRIPTION] 



Page 6 of 13 



fabricated, it is 0. l-0.4mm preferably 0.05-0.8mm, for example. 

[0030] As an ingredient for forming a binder 21, the resin ingredient of various thermosetting or 
radiation-curing nature can be used, and a liquefied epoxy resin ingredient, a liquefied polyimide 
resin ingredient, a liquefied bismaleimide triazine resin ingredient, etc. are mentioned as the 
example. As a hardenabiUty resin ingredient which constitutes a glue line 25, although the resin 
ingredient of various thermosetting or radiation-curing nature can be used, it is desirable to use what : 
has high thermal resistance, and a glass fiber reinforcement mold epoxy resin, glass fiber 
reinforcement mold polyimide resin, glass fiber reinforcement mold bismaleimide triazine resin, etc. 
are mentioned as the exsimple. moreover, the thickness (thickness of the part by which the magnetic 
member 20 is not arranged) of a glue line 25 — for example, it is 0.1 -0.3mm preferably 0.1 -0.5mm. : 
As a ferromagnetic which constitutes the magnetic substrate 30, iron, nickel, cobalt, or these alloys 
can be used, moreover, the thickness of the magnetic substrate 30 ~ for example, it is 2-6mm still 
more preferably 1 -8mm preferably 0.5-1 0mm. 

[0031] Moreover, the anisotropic conductive sheet forming metal mold concerning the gestalt of this : 
operation is constituted by the above-mentioned punch and the female mold used as this and a pair. 
Although it does not illustrate since this female mold is the same configuration as a punch 
fundamentally, in this example, a hollow is not formed in the fi-ont face of the nonmagnetic substrate 
of female mold, therefore the fi-ont face of the female mold concerned is made into the flat side. 
[0032] Since the hollow 15 for magnetic member maintenance in the nonmagnetic substrate 10 is a 
rectangular-head drill-like, the hollow 15 for magnetic member maintenance concemed can be made 
to receive the spherical magnetic member 20 easily according to the above-mentioned anisotropic 
conductive sheet forming metal mold. And since it is formed of the anisotropic etching etched along 
with the crystal orientation of single crystal silicon, even if it is the thing of a pattem small the pitch 
of the hollow 1 5 for magnetic member maintenance concemed and complicated, that formation is 
easy for this hollow 15 for magnetic member maintenance, and since it moreover becomes what has 
close dimensional accuracy, it can arrange the magnetic member 20 to a complicated pattem in a 
small pitch. Therefore, the anisotropic conductive sheet which has the current carrying part of a 
pattem small a pitch and complicated can be fabricated by making a magnetic field act on the sheet 
molding material layer formed in the anisotropic conductive sheet forming metal mold concemed 
through the magnetic substrate 30 and the magnetic member 20. 

[0033] Since the magnetic member 20 has a spherical configuration, the magnetic field of uniform 
reinforcement can be made to act on the part used as the current carrying part in the sheet molding 
material formed in the anisotropic conductive sheet forming metal mold concemed covering the 
direction of a field. Moreover, by this The current carrying part which the conductive particle in a 
sheet molding material layer can be gathered in the direction of a field at homogeneity into the part • 
used as the current carrying part of the sheet molding material layer concemed, consequently has 
expected conductivity can be formed. 

[0034] Moreover, in the front face which is a shaping side of the nonmagnetic substrate 10, the 
hollow 1 1 for lobe formation for forming the lobe of an anisotropic conductive sheet is formed in the 
location corresponding to the hollow 15 for magnetic member maintenance, and since the 
configuration is made truncated four-sided pyramidical when formed of anisotropic etching, it can 
fabricate the anisotropic conductive sheet which has, the configuration, i.e., the truncated four-sided 
pyramidical lobe, which suits the hollow 1 1 for lobe formation concemed. And since according to 
the anisotropic conductive sheet which has such a lobe the stress which acts around the lobe 
concemed can be eased when the lobe concemed is pressurized, high endurance is acquired. 
[0035] The above-mentioned anisotropic conductive sheet forming metal mold can be manufactured i 
as follows. First, as shown in drawing 2 , the protective coats 12 and 16 which consist of a silicon 
dioxide were formed in the front face and the rear face, for example, tabular nonmagnetic substrate 
ingredient lOA which consists of single crystal silicon is prepared, and as shown in drawing 3 , the 
resist film 17 and 18 for carrying out etching processing of the protective coat 16 concemed is 
formed in each front face of the protective coats 12 and 16 formed in the front face and rear face of • 
this nonmagnetic substrate ingredient lOA by the technique of photolithography. Here, according to 
the pattem corresponding to the arrangement pattem of the magnetic member 20 in the anisotropic 
conductive sheet forming metal mold which should be manufactured, opening 18K of two or more 
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rectangles are formed in the resist film 18 formed in the rear-face (it sets to drawing 3 and is top 
face) side of nonmagnetic substrate ingredient lOA. 

[0036] Subsequently, as shown in drawing 4 , opening 16K of the rectangle which is open for free 
passage opening 1 8K of the resist fihn 1 8 to the protective coat 16 formed in the rear face of 
nonmagnetic substrate ingredient lOA are formed to a protective coat 16 by performing etching 
processing through opening 18K of the resist fihn 18. And by using protective coats 12 and 16 as a : 
resist, and performing anisotropic etching processing through opening 16K of the protective coat 16 
concemed to the rear face of nonmagnetic substrate ingredient lOA, as shown in drawing 5 , after 
removing the resist film 17 and 18 from protective coats 12 and 16, as shown in drawing 6 , the 
rectangular-head drill-like hollow 15 for magnetic member maintenance is formed in the rear face of ^ 
nonmagnetic substrate ingredient lOA. 

[0037] It is desirable to use, where it is in a condition as it is or a silicon wafer is processed above as ; 
nonmagnetic substrate ingredient lOA at a proper configuration. Fluoric acid etc. can be used as an 
etching reagent for carrying out etching processing of the protective coat 16. A potassium-hydroxide 
water solution, ethylenediamine, etc. can be used as an etching reagent for carrying out anisotropic 
etching processing of the nonmagnetic substrate ingredient lOA. Moreover, although the conditions ; 
of anisotropic etching processing of nonmagnetic substrate ingredient lOA, for example, processing ; 
temperature, and the processing time are suitably set up according to the class of etching reagent, the 
depth of the hollow 1 5 for magnetic member maintenance which should be formed, etc., processing 
temperature is 60-85 degrees C, for example. 

[0038] Subsequently, each of the hollow 15 for magnetic member maintenance of the nonmagnetic 
substrate ingredient lOA concemed is made to receive the spherical magnetic member 20 in the 
condition of having arranged the magnet 40 and having made magnetism acting from the front face 
of the noimiagnetic substrate ingredient lOA concemed on the protective coat 12 by the side of the 
front face of nonmagnetic substrate ingredient lOA, as shown in drawing 7 . Here, each of the 
magnetic member 20 is in the condition temporarily fixed to the hollow 15 for magnetic member 
maintenance of nonmagnetic substrate ingredient lOA by the magnetism from a magnet 40. And by 
forming a binder 21 in the opening between the hollow 1 5 for magnetic member maintenance of 
nonmagnetic substrate ingredient lOA, and the magnetic member 20, as shown in drawing 8 , the 
magnetic member 20 is pasted up on the hollow 15 for magnetic member maintenance of 
nonmagnetic substrate ingredient lOA, and it is **. Then, as shown in drawing 9 , a magnet 40 is 
removed from the protective coat 12 by the side of the front face of nonmagnetic substrate ingredient 
lOA. 

[0039] Subsequently, by arranging charge of glue line lumber 25A and the magnetic substrate 30 
which consist of a thermosetting resin prepreg sheet in this order, and carrying out 
thermocompression bonding processing in this condition on the magnetic member 20, as shown in 
drawing 10 , as shown in drawing 1 1 , the magnetic substrate 30 is put in one through a glue line 25 
on a protective coat 16 and the magnetic member 20. although the conditions of thermocompression 
bonding processing are suitably set up above according to the class of thermosetting resin prepreg 
sheet - for example, processing temperature ~ 130-170 degrees C and the processing pressure force 
- 3-10kg/cm2 itis . 

[0040] Then, as shown in drawing 12 , the resist film 19 is formed by the technique of 
photolithography on the protective coat 12 by the side of the front face of nonmagnetic substrate 
ingredient lOA. Here, corresponding to the hollow 1 1 for lobe formation which should be formed, 
two or more opening 19K are formed in the resist film 19. Subsequently, to a protective coat 12, by : 
performing etching processing through opening 19K of the resist fihn 19, as shown in drawing 13 , 
opening 12K which are open for free passage to the protective coat 12 concemed opening 19K of the; 
resist film 19 are formed. And as shown in drawing 14 , after removing the resist film 19, the 
nonmagnetic substrate 10 with which the truncated foxir-sided pyramidical hollow 1 1 for lobe 
formation was formed is formed by using a protective coat 12 as a resist and performing anisotropic • 
etching processing through opening 12K of the protective coat 12 concemed to the front face of 
nonmagnetic substrate ingredient lOA. As an etching reagent for carrying out etching processing of 
the protective coat 16, fluoric acid etc. can be used above. A potassium-hydroxide water solution, 
ethylenediamine, etc. can be used as an etching reagent for carrying out anisotropic etching 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 12/15/2006: 



JP,2001-030264,A [DETAILED DESCRIPTION] 



Page8ofl3: 



processing of the nonmagnetic substrate ingredient lOA. Moreover, although the conditions of 
anisotropic etching processing of nonmagnetic substrate ingredient lOA, for example, processing 
temperature, and the processing time are suitably set up according to the class of etching reagent, the 
depth of the hollow 1 1 for lobe formation which should be formed, etc., processing temperature is 
60-85 degrees C, for example. 

[0041] Thus, the punch in the anisotropic conductive sheet forming metal mold of a configuration of ; 
being shown in drawing 1 is obtained. And the anisotropic conductive sheet forming metal mold 
which female mold is manufactured like manufacture and the basic target of the above-mentioned 
punch, with is made into the object is manufactured. 

[0042] By performing anisotropic etching processing etched along with the crystal orientation of 
single crystal silicon to the rear face of nonmagnetic substrate ingredient lOA according to such a 
manufacture approach By being able to form easily the hollow 15 for magnetic member maintenance 
which has close dimensional accuracy, and making the spherical magnetic member 20 hold to this 
hollow 15 for magnetic member maintenance Even if the array pitch of the magnetic target member ; 
20 is a small and complicated pattern, each of the magnetic member 20 can be arranged according to ; 
an expected array pattern to the nonmagnetic substrate 10. Moreover, in order to use a thing 
spherical as a magnetic member 20, the anisotropic conductive sheet forming metal mold which can 
make the magnetic field of uniform reinforcement act on the part used as the current carrying part in 
a sheet molding material layer covering the direction of a field is obtained. Moreover, the truncated 
four-sided pyramidical hollow 1 1 for lobe formation which has close dimensional accuracy can be 
easily formed by performing anisotropic etching processing to the fi-ont face of nonmagnetic 
substrate ingredient lOA. 

[0043] Moreover, each of the hollow 1 5 for magnetic member maintenance of the nonmagnetic 
substrate ingredient lOA concerned can be made to receive the magnetic member 20 easily by 
arranging a magnet 40 on the protective coat 12 by the side of the fi-ont face of nonmagnetic 
substrate ingredient lOA, and making magnetism act from the front face of nonmagnetic substrate 
ingredient lOA with this magnet 40. Therefore, the array of the magnetic member 20 can be attained 
very easily. Moreover, since each of the magnetic member 20 is temporarily fixable to each of the 
hollow 15 for magnetic member maintenance of nonmagnetic substrate ingredient lOA with an 
operation of the magnetism from a magnet 40, in case each of the magnetic member 20 is pasted up ; 
on each of the hollow 15 for magnetic member maintenance of nonmagnetic substrate ingredient 
lOA with a binder 16, it can prevent that the magnetic member 20 secedes from the hollow 15 for 
magnetic member maintenance. 

[0044] According to the anisotropic conductive sheet forming metal mold of this invention, an 
anisotropic conductive sheet can be manufactured as follows, for example. First, as the sheet 
molding material with which it comes to distribute the conductive particle which shows magnetism 
in the charge of polymeric-material Ivimber which is hardened and serves as an elastic polymeric 
material is prepared and it is shown in drawing 15 , a sheet molding material is poured in into the 
shaping space of anisotropic conductive sheet forming metal mold, and sheet molding material layer 
1 A is formed. 

[0045] As a charge of polymeric-material lumber of hardenability used for preparation of a sheet 
molding material Various things can be used. As the example Polybutadiene rubber, natural rubber, : 
polyisoprene rubber, styrene-butadiene copolymer rubber. Conjugated diene system mbber and these' 
hydrogenation objects, such as acrylonitrile-butadiene copolymer rubber, Block-copolymer rubber 
and these hydrogenation objects, such as styrene-butadiene-diene block-copolymer rubber and a 
styrene-isoprene block copolymer, A chloroprene, polyurethane rubber, polyester system rubber, 
epichlorohydrin rubber, silicone rubber, ethylene-propylene copoljmier rubber, ethylene-propylene- : 
diene copolymer rubber, etc. are mentioned. When weatherability is required of the anisotropic 
conductive sheet obtained above, it is desirable to use things other than conjugated diene system 
rubber, and it is desirable to use silicone rubber from a viewpoint of fabricating-operation nature and 
an electrical property especially. 

[0046] As silicone rubber, what constructed for it the bridge or condensed liquefied silicone rubber is 
desirable. For liquefied silicone rubber, the viscosity is 105 at strain rate 10-1 sec. The following [ a : 
poise ] may be desirable and may be any, such as a thing of a condensation mold, a thing of an 
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addition mold, and a thing containing a vinyl group or hydroxy 1. Specifically, dimethyl silicone 
crude rubber, methylvinyl silicone crude rubber, methylphenyl vinyl silicone crude rubber, etc. can • 
be mentioned. 

[0047] The liquefied silicone rubber (vinyl group content poly dimethylsiloxane) which contains a 
vinyl group in these is usually obtained in dimethyldichlorosilane or dimethyl dialkoxysilane by 
performing hydrolysis and judgment carrying out a condensation reaction, for example, according to 
the repeat of dissolution-precipitate succeedingly to the bottom of existence of dimethyl vinyl 
chlorosilicane or dimethyl vinyl alkoxysilane. Moreover, the liquefied silicone rubber which 
contains a vinyl group in both ends carries out the anionic polymerization of cyclosiloxane like 
octamethylcyclotetrasiloxane to the bottom of existence of a catalyst, and is obtained by choosing 
suitably other reaction conditions (for example, the amount of cyclosiloxane and the amount of a 
terminator), using for example, a dimethyl divinyl siloxane as a terminator. Here, as a catalyst of 
anionic polymerization, alkaU or these SHIRANO rate solutions, such as tetramethylammonium 
hydroxide and hydroxylation n-butyl phosphonium, etc. can be used, and reaction temperature is 80- : 
130 degrees C. Such vinyl group content poly dimethylsiloxane is the molecular weight Mw 
(standard polystyrene equivalent weight average molecular weight is said.). It is below the same. It is: 
desirable that it is the thing of 10000-40000. moreover, the molecular-weight-distribution 
characteristic (the ratio of the standard polystyrene equivalent weight mean molecular weight Mw 
and the standard polystyrene conversion number average molecular weight Mn — the value of 
Mw/Mn is said.) fi"om a heat-resistant viewpoint of the anisotropic conductive sheet obtained It is 
below the same. 2.0 or less thing is desirable. 

[0048] On the other hand, the liquefied silicone rubber (hydroxyl content poly dimethylsiloxane) 
containing hydroxyl is usually obtained in dimethyldichlorosilane or dimethyl dialkoxysilane by 
performing hydrolysis and judgment carrying out a condensation reaction, for example, according to 
the repeat of dissolution-precipitate succeedingly to the bottom of existence of dimethyl hydronalium 
chlorosilicane or dimethyl hydronalium alkoxysilane. Moreover, the anionic polymerization of the 
cyclosiloxane is carried out to the bottom of existence of a catalyst, and it is obtained also by 
choosing suitably other reaction conditions (for example, the amount of cyclosiloxane and the 
amount of a terminator), using for example, dimethyl hydronalium chlorosilicane, methyl 
dihydrochlorosilicane, or dimethyl hydronalium alkoxysilane as a terminator. Here, as a catalyst of 
anionic polymerization, alkali or these SHIRANO rate solutions, such as tetramethylammonium 
hydroxide and hydroxylation n-butyl phosphonium, etc. can be used, and reaction temperature is 80- 
130 degrees C. As for such hydroxyl content poly dimethylsiloxane, it is desirable that the molecular 
weight Mw is the thing of 10000-40000. Moreover, 2.0 or less thing has the heat-resistant viewpoint . 
of the track component obtained to a desirable molecular-weight-distribution characteristic. In this 
invention, either the above-mentioned vinyl group content poly dimethylsiloxane and hydroxyl 
content poly dimethylsiloxane can also be used, and both can also be used together, 
[0049] As a conductive particle used for preparation of a sheet molding material The particle 
containing the particle of the metal in which the magnetism of nickel, iron, cobalt, etc. is shown, the 
particles of these alloys, or these metals. These particles are made into a heart particle. On the fi-ont ; 
face of the heart particle concerned Or gold, silver, palladium, A mineral matter particle or polymer ; 
particles, such as a thing which plated conductive good metals, such as a rhodium, a non-magnetic 
metal particle, or a glass bead, are made into a heart particle. What covered both the conductive 
magnetic substance and a conductive good metal is mentioned to the thing which plated the 
conductive magnetic substance, such as nickel and cobalt, on the fi-ont face of the heart particle 
concerned, or a heart particle. In these, it is desirable to use what made the nickel particle the heart 
particle and plated the conductive good metal of gold, silver, etc. on the front face. Although not 
limited to the front face of a heart particle especially as a means to cover a conductive metal, 
chemical plating or electrolytic plating can perform, for example. 

[0050] When using the thing with which the front face of a heart particle comes to cover a 
conductive metal as a conductive particle, it is 47 - 95% that the coverage (coat area of the 
conductive metal to the surface area of a heart particle comparatively) of the conductive metal in the ; 
particle front face from a viewpoint on which good conductivity is acquired is 40% or more 
especially preferably 45% or more desirable still more preferably. Moreover, the amount of coats of : 
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a conductive metal is 4 - 20 % of the weight especially preferably three to 25% of the weight still 
more preferably one to 30% of the weight more preferably [ it is desirable that it is 0.5 - 50% of the 
weight of a heart particle, and ]. When the conductive metal covered is gold, the amount of coats is 4 
- 10 % of the weight especially preferably 3.5 to 15% of the weight still more preferably three to 
20% of the weight more preferably [ it is desirable that it is 2.5 - 30% of the weight of a heart 
particle, and ]. Moreover, when the conductive metal covered is silver, the amount of coats is 6 - 20 
% of the weight especially preferably five to 30% of the weight still more preferably four to 40% of 
the weight more preferably [ it is desirable that it is 3 - 50% of the weight of a heart particle, and ]. 
[0051] Moreover, 2-500 micrometers of 5-300 micrometers of particle diameter of a conductive 
particle are 10-200 micrometers especially preferably still more preferably more preferably [ it is 
desirable that it is 1-1000 micrometers, and ]. moreover, the particle size distribution (Dw/Dn) of a 
conductive particle is 1-10 - desirable — more - desirable -- 1.01-7 — further — desirable ~ 1.05-5 ~! 
it is 1.1-4 especially preferably. By using the conductive particle with which are satisfied of such 
conditions, the current carrying part of the anisotropic conductive sheet obtained becomes what has 
easy application-of-pressure deformation, and electric contact sufficient between conductive 
particles is acquired in the current carrying part concerned. Moreover, although especially the 
configuration of a conductive particle is not limited, it is the point which can be easily distributed in ' 
the charge of polymeric-material lumber, and it is desirable that it is the massive thing to depend on 
the secondary particle which a spherical thing, a stellate-like thing, or these condensed. 
[0052] Moreover, the water content of a conductive particle is 1% or less especially preferably 2% ori 
less still more preferably 3% or less more preferably [ it is desirable that it is 5% or less, and ]. In the 
manufacture approach later mentioned by using the conductive particle with which are satisfied of 
such conditions, in case hardening processing of the ingredient layer for polymeric materials is 
carried out, it is prevented or controlled that air bubbles arise in the ingredient layer for polymeric 
materials concerned. 

[0053] Moreover, that by which the fi-ont face was processed by coupling agents, such as a silane 
coupling agent, can be suitably used as a conductive particle. By processing the front face of a 
conductive particle by the coupling agent, the adhesive property of the conductive particle and an 
elastic polymeric material concemed becomes high, consequently the current carrying part of the 
anisotropic conductive sheet obtained becomes what has the high endurance in the activity of a 
repeat. Although the amount of the coupling agent used is suitably chosen in the range which does 
not affect the conductivity of a conductive particle, it is desirable that it is the amount from which 
the coverage (coat area of the coupling agent to the surface area of a conductive heart particle 
comparatively) of the coupling agent in a conductive particle front face becomes 5% or more, and it 
is an amoimt from which the above-mentioned coverage becomes 20 - 100% preferably especially 10 
to 100% still more preferably 7 to 1 00% more preferably. 

[0054] As for such a conductive particle, it is desirable to be used at a rate that the rate of the 
conductive particle in the current carrying part of the anisotropic conductive sheet obtained becomes 
35 - 50% preferably 30 to 60% with a volume fraction. When this percentage is less than 30%, a 
current carrying part with a fiiUy small electric resistance value may not be obtained. On the other 
hand, when this rate exceeds 60%, the current carrying part of the anisotropic conductive sheet 
obtained will tend to become brittle, and elasticity required as a current carrying part may not be 
acquired. 

[0055] The curing catalyst for stiffening the charge of polymeric-material lumber can be made to 
contain in a sheet molding material. As such a curing catalyst, organic peroxide, a fatty-acid azo 
compound, a hydrosilylation catalyst, etc. can be used. As an example of the organic peroxide used 
as a curing catalyst, a benzoyl peroxide, peroxidation BISUJI cyclo benzoyl, peroxidation 
JIKUMIRU, peroxidation JITA challis butyl, etc. are mentioned. Azobisisobutyronitril etc. is 
mentioned as an example of the fatty-acid azo compound used as a curing catalyst. Although it can 
be used as a catalyst of a hydrosilylation reaction, as an example, well-known things, such as 
complex of the complex of the complex of chloroplatinic acid and its salt, platinum-partial saturation 
radical content siloxane complex, the complex of a vinyl siloxane and platinum, platinum, and 1 and 
3-divinyl tetramethyl disiloxane, the Tori ORGANO phosphine or phosphite, and platinum, an acetyl 
acetate platinum chelate, and annular diene and platimmi, are mentioned. Although the amount of the 
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curing catalyst used is suitably chosen in consideration of the class of charge of polymeric-material : 
lumber, the class of curing catalyst, and other hardening processing conditions, it is usually 3-15 
weight section to the charge of polymeric-material lumber 100 weight section. 
[0056] Moreover, inorganic fillers, such as the usual silica powder, colloidal silica, an aerogel silica, 
and an alumina, can be made to contain in a sheet molding material if needed. By making such an 
inorganic filler contain, the thixotropy nature of the sheet molding material concerned is secured, the 
viscosity becomes high, and moreover, while the distributed stability of a conductive particle 
improves, the reinforcement of the anisotropic conductive sheet obtained becomes high. Although it : 
is not limited, since it becomes impossible to fully attain the orientation of the conductive particle by : 
the magnetic field when especially the amount of such inorganic filler used is used.so much, it is not 
desirable. Moreover, as for the viscosity of a sheet molding material, in the temperature of 25 
degrees C, it is desirable that it is within the limits of 10000 - 1 millioncp. 
[0057] And a parallel magnetic field is made to act in the thickness direction of sheet molding 
material layer 1 A through the magnetic substrate 30 and the magnetic member 20 by arranging an 
electromagnet to the pimch and female mold of anisotropic conductive sheet forming metal mold, 
and operating this. Consequently, in sheet molding material layer 1 A, the conductive particles 
currently distributed in the sheet molding material layer 1 A concerned gather in the lower part 
location of the magnetic member 20 of anisotropic conductive sheet forming metal mold, and carry 
out orientation in the thickness direction of the sheet molding material layer 1 A concemed still more : 
preferably, and in this condition, as by carrying out hardening processing shows sheet molding 
material layer 1 A to drawing 16 , there is completely a conductive particle with the current carrying 
part 2 with which the conductive particle arranged in the lower part location of the magnetic member 
20 of anisotropic conductive sheet forming metal mold was filled up densely — it is — the insulating ; 
section 3 which hardly exists is formed. And by making it release fi-om mold fi-om anisotropic 
conductive sheet forming metal mold, as shown in drawing 17 , the anisotropic conductive sheet 1 
which has lobe 2A in which the insulating section 3 comes to insulate mutually two or more current 
carrying parts 2 extended in the thickness direction, and the current carrying part 2 concemed 
projects from the front face of the insulating section is obtained. 

[0058] Although hardening processing of sheet molding material layer 1 A can also be performed in 
the condition [ having made the parallel magnetic field act freely ] above, it can also carry out, after 
stopping an operation of a parallel magnetic field. The reinforcement of the parallel magnetic field 
which acts on sheet molding material layer 1 A has the desirable magnitude which becomes 200- 
10000 gauss on an average. Moreover, as a means on which a parallel magnetic field is made to act, 
a permanent magnet can also be used instead of an electromagnet. As such a permanent magnet, it is • 
the point that the reinforcement of the parallel magnetic field of the above-mentioned range is 
obtained, and what consists of an Alnico alloy (Fe-alviminum-nickel-Co system alloy), a ferrite, etc. 
is desirable. Thus, since orientation of the current carrying part 2 obtained is carried out so that a 
conductive particle may be located in a line in the thickness direction of the anisotropic conductive 
sheet 1, good conductivity is acquired even if the rate of a conductive particle is small. 
[0059] Although hardening processing of sheet molding material layer 1 A is suitably selected with 
the ingredient used, it is usually performed by heat-treatment. When heating performs hardening 
processing of sheet molding material layer 1 A, whenever [ concrete stoving temperature ], and 
heating time are suitably selected in consideration of the time amount which migration of classes, 
such as a charge of polymeric-material lumber which constitutes sheet molding material layer 1 A, 
and a conductive particle takes. 

[0060] Since a magnetic field is made to act on sheet molding material layer 1 A through the 
magnetic member 20 of this anisotropic conductive sheet forming metal mold using the anisotropic 
conductive sheet forming metal mold which has the magnetic member 20 arranged by the 
complicated pattern in a small pitch according to such a manufacture approach, the anisotropic 
conductive sheet 1 which has the current carrying part 2 of a pattern small a pitch and complicated 
can be manufactured. 

[0061] Moreover, the magnetic member 20 prepared in anisotropic conductive sheet forming metal 
mold Since it has a spherical configuration, the magnetic field which has uniform reinforcement in 
the direction of a field can be made to act to the part used as the current carrying part 2 in sheet 
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molding material layer 1 A. By this Since the conductive particle in sheet molding material layer 1 A 
can be gathered to homogeneity in the direction of a field into the part used as a current carrying part. 
2, the current carrying part 2 which has expected conductivity can be formed certainly. 
[0062] Moreover, in the front face which is a shaping side in the nonmagnetic substrate 10, since the 
truncated four-sided pyramidical hollow 1 1 for lobe formation is formed in the location 
corresponding to the hollow 15 for magnetic member maintenance, the anisotropic conductive sheet i 
which has, the configuration, i.e., truncated four-sided pyramidical lobe 2A, which suits the hollow 
1 1 for lobe formation concemed, can be fabricated. And since according to the anisotropic 
conductive sheet which has such lobe 2A the stress which acts around the lobe concemed can be 
eased when the lobe 2A concemed is pressurized, high endurance is acquired. 
[0063] It is not limited to the gestalt of the above-mentioned operation, but this invention can add 
various modification. For example, the front face of the nonmagnetic substrate 10 may be a flat side. 
Moreover, the protective layers 12 and 16 formed in the front face and rear face of the nonmagnetic 
substrate 10 Since it is for forming the hollow 1 1 for lobe formation, and the hollow 15 for magnetic : 
member maintenance in the nonmagnetic substrate 10 concemed After forming the hollow 1 1 for 
lobe formation, and the hollow 15 for magnetic member maintenance in the nonmagnetic substrate 
1 0 not in an indispensable thing but in the production process in the anisotropic conductive sheet 
forming metal mold obtained eventually, it may be removed from the nonmagnetic substrate 10 
concemed. Moreover, in the manufacture approach of metal mold, it can carry out by grinding the 
front face to necessary thickness, i.e., the thickness of the nonmagnetic substrate 10 which should be : 
formed, using what has the larger thickness as nonmagnetic substrate ingredient lOA than the 
thickness of the nonmagnetic substrate 10 which should be formed. Here, means, such as polishing 
or CMP (Chemical Mechanical Polishing), can be used as a means which carries out polish 
processing of the front face of nonmagnetic substrate ingredient lOA. 
[0064] 

[Effect of the Invention] Since the hollow for holding the magnetic member in a nonmagnetic 
substrate is a drill-like configuration according to metal mold according to claim 1 to 2, the hollow 
concemed can be made to receive a spherical magnetic member easily. Such a hollow can be formed 
by the anisotropic etching etched along with crystal orientation, and thereby, even if the pitch of the 
hollow concemed is the thing of a small and complicated pattern, the formation is easy, and since it 
moreover becomes what has close dimensional accuracy, a magnetic member can be arranged to a 
complicated pattern in a small pitch. Therefore, the anisotropic conductive sheet which has the 
current carrying part of a pattern small a pitch and complicated can be fabricated by making a 
magnetic field act on the sheet molding material layer formed in the metal mold concemed through a; 
magnetic member. 

[0065] Moreover, since a magnetic member has a spherical configuration, it can make the magnetic • 
field of uniform reinforcement act on the part used as the specific part, for example, the cvirrent 
carrying part, in the sheet molding material formed in the metal mold concemed covering the 
direction of a field. Therefore, when fabricating an anisotropic conductive sheet, the current carrying ; 
part which the conductive particle in a sheet molding material layer can be gathered in the direction 
of a field at homogeneity into the part used as the current carrying part of the sheet molding material . 
layer concemed, consequently has expected conductivity can be formed. 

[0066] In order to use what consists of single crystal silicon as a nonmagnetic substrate according to 
metal mold according to claim 3, even if it is a pattern small a pitch and complicated, the hollow of : 
the shape of a drill which has expected dimensional accuracy is obtained certainly. 
[0067] According to metal mold according to claim 4, it corresponds to the front face which is a 
shaping side in a nonmagnetic substrate in the hollow for holding the magnetic member formed in 
the rear face. The hollow for forming a lobe is formed in the Plastic solid, for example, an 
anisotropic conductive sheet. The configuration of the hollow concemed Since it considers as 
truncated-pyramidical when formed of anisotropic etching, it can fabricate, the Plastic solid, for 
example, the anisotropic conductive sheet, which has, the configuration, i.e., the truncated- 
pyramidical lobe, which suits this hollow. And since according to the anisotropic conductive sheet 
which has such a lobe the stress which acts around the lobe concemed can be eased when the lobe 
concemed is pressurized, high endurzuice is acquired. 
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[0068] By performing anisotropic etching processing etched along with crystal orientation to the 
front face of a nonmagnetic substrate ingredient according to the manufacture approach of metal 
mold according to claim 5 By being able to form easily the hollow of the shape of a drill which has 
close dimensional accuracy, and making a spherical magnetic member hold to this hollow Even if 
the array pitch of the magnetic target member is a small and complicated pattem, each of the 
magnetic member concemed can be arranged according to an expected array pattem to a 
nonmagnetic substrate. Moreover, in order to use a thing spherical as a magnetic member, the 
anisotropic conductive sheet forming metal mold which can make the magnetic field of uniform 
reinforcement act on the part used as the current carrying part in a sheet molding material layer 
covering the direction of a field is obtained. 

[0069] according to the manufacture approach of metal mold according to claim 6 ~ a nonmagnetic : 
substrate ingredient ~ on the other hand — since ~ since magnetism is made to act, each of the 
hollow formed in the whole surface of the nonmagnetic substrate ingredient concemed can be made ^ 
to receive a magnetic member easily Moreover, according to an operation of magnetism, since each 
of a magnetic member is temporarily fixable to each of the hollow of a nonmagnetic substrate 
ingredient, in case each of a magnetic member is pasted up on each of the hollow of a nonmagnetic : 
substrate ingredient, it can prevent that a magnetic member secedes from the hollow of the 
nonmagnetic substrate ingredient concemed. 

[0070] Since a magnetic field is made to act on a sheet molding material layer through the magnetic 
member of this metal mold using the metal mold which has the magnetic member arranged by the 
complicated pattem in a small pitch according to the manufacture approach of an anisotropic 
conductive sheet according to claim 7, the anisotropic conductive sheet which has the current 
carrying part of a pattem small a pitch and complicated can be manufactured. Since the magnetic 
member prepared in metal mold has a spherical configuration, to the part used as the cxirrent carrying 
part in a sheet molding material layer by moreover, this on which the magnetic field which has 
xmiform reinforcement in the direction of a field can be made to act The current carrying part which 
the conductive particle in a sheet molding material layer can be gathered in the direction of a field at 
homogeneity into the part used as a current carrying part, consequently has expected conductivity 
can be formed certainly. Moreover, the anisotropic conductive sheet which has, the configuration, 
i.e., the truncated-pyramidical lobe, which suits this hollow, can be fabricated by using the metal 
mold with which the truncated-pyramidical hollow was formed in the front face which is a shaping 
side. And since according to the anisotropic conductive sheet which has such a lobe the stress which 
acts around the lobe concemed can be eased when the lobe concemed is pressurized, high endurance 
is acquired. 

[Translation done.] 
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^L<> <J;t)»SL<«±fSMffl$*^7~l 0 0%, ^ 
e)tJ?$L<«l 0~1 00%. #tj!ftL<(±2 0~ 
1 0 0%i:^§*T'fe-5<. 

[0 0 5 4] ccDj:3^wm?s?{±, t#p.n-5M:^» 

^T3 0~6 0%, *f$U<tt3 5~50%i:%5SJ^ 
T'fflv^e.nSi:^:AWSU\ ii<7)fij^*^3 0%*?i(0 

v>c:i:A^^5, i:(DSiJ^*^6 0%^@^5«^lc 
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[0 0 5 5] y-vm^ifin^\c^t. ^^^mmmun 

3-i^vi:-;i/-r h^;>«f-;I/>'>'P4^'ityi:©3>' 

ffltfs^i 0 ofiMgi5ic*tbT3~i saagPT-feSo 
[0 0 5 6] s iy- vm^i^n^\z[t^ <2>sicjsi: 

52 StlCtJl/^T lOOOO—lOOOOOOc pCDgS 
[0 0 5 7] ^LT. M73Wmi/-hfiStfe^§/cD±S 

J:0. littSS3 0:feJ;t>TK14g|5M2 0*^tT. 

hfigJ^tfl^Wl A(Dff*^|p](c¥^flia=&ftffi^^5c 40 
'>-hfiSt}g**;^)ll AtfcV^Ttt, 

jg«3^Mi A^ggfkjaa-r^ciitccfctj, 01 ets^-r 

352 i:, 5l«14)(a?*^^<a&5i/Mi5&if^ftL%i^ifSMi 
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16 

y5mmxs^wm.(omn^2tiimmm\zii-^xws.\,z 
mm^nxfiK). SK»«gi5 2A^i^)igi5(Dgffi*^e,^m 
■r§5^taai52 A^wr5s?^««i4'>- h 1 tm^^n 

[0 0 5 8] J.X±t«5V^T, i/- Vm^1^%m 1 A<Dil 

\mmt. mmmmmi^^rct. t oi^^tit ^ 
^x^^t)\ mm^mm^^iti'^tmzno c t 

©3Sfiti. ¥i£lT'2 0 0~ 1 0 0 0 0;?/'i;Xi:%§:^t 

lis mms(Di-^t>^ic^^mE^^r^^^ct^x^^o 

^JgA^?f ^nS^T. 7;l/^=i (F e-A 1 -N i -C 

c<oj;-5icLTt#e)n5#«gP2tt. mmmL^n^my] 

mm^iy-hi <Dm^y5\^icM^^om\^Lxi>^r!i 

[0 0 5 9] i/- hfi!c}^ttl4Ji 1 ACD®fbi!iati. Mffl 

^n^^^5^^^:c};oTjSl:a^^n§A\ am. to^jaa 

tc J; o TfTt^nSo ial^tc j; !9 >/- hfiScJgttfi* i A CD 

E^^mLxmnm^tn^o 
[0 0 6 0] cn^ormmysmicxrus. /h$v^t!-y 
^xmmfi^^^-yicmi-^nrcm\t§iiU2 o^e-rs 

h&B^m(Dmiim2 o^:fYLxiy-vm&mm 1 

[0 0 6 1] S/i. S7a««ttv^-hfi5tJg^SlClS:ltS 

iiniCctO. '>-hfiK0*J)^«i Alio*«14i|§i? 
^. ^l«g|52i:*5«il5^tffi:^riRlfc^3V>Ti^-jC^^$ 

■<t§ci:*^T't§<DT\ ma8©?i«tt*§-r5»€gi32 

[0 0 6 2] Sfc. l^lM14»ffil OlctSltSfiicJBBT'* 

tc. E^ii^t<c©^mgP}i^^ffl[Him 1 1 AW^nrv^ 
^•^Eg^ss^«o^W8i52 k^M-t^mnmw&.'y- y 
A^ir^tss^^^mv'-hicintf. s^?^HigP2A 
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[0 0 6 3] ±m(oMm(omm\m^tin-r 

mm 1 0 (Dmm^i:xfmm\cB^tEnr!:umn 12, 1 
6 tt. m^mitmu 1 0 icmmmwm 1 1 

1 0 izmmm^mmm 1 1 ^xzm^mtm 
mmn 1 0 a lt. m^t^^tmitmm. 1 0 

mi 0©ff*i:-r§iii:*^T-t5o iicT\ 

0A<DSffi«:PmaT5¥lgtLT{i, ^^Vy 
i/y^f^i.vniCMP (C h em i c a 1 Mecha 
nical Polishing) 4 ifO^S^f Uffl-T 

[0 0 6 4] 20 

[^Bi©xJ)S] m^m 1 TbMW^a 2 iciaacD^stc x 

So 

[0 0 6 5] s/c, {Kttaptfa^^^ojg^^^wrsfc 

[0 0 6 6] flsR^S tlB^O^^lCin^. IfSStta 

[0 0 6 7] m^m4icmm(o^micxrnf. ^mitm 
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h \cxnif. '^m^m^mm-^nrc t^iz asiiaigp 
[0 0 6 8] m>^m5izBm<o^m(Dmmi]micxn 

[0 0 6 9] Bl5t^]l6lClB«O^S(DS!3g:^i£tCc};n 
[00 7 0] llsRa 7 tclB«CDS73»«tti^- b Ofijg 
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[0 5 ] im^mmmmm(om^m±t>^ p. ui^t. vm 

tm^^t^nrc^m^^^rmmmmmm^^o lo 
[06] tm^mmumm^^u^mmmmii'^m^t 

[07] $m\±mmn(Dmmm(Dum^±immm 
[08] m^K i o xmmttmm^mmnoym 

[0 9 ] $m\tmmm<ommm<oumm±tf^m-Giii 

mK)^-£nrciKm^7ntmmmmmmx$>^o 20 
[01 0] m\tm±icmmmmmisiix}m.\i&m 

[011] ummi3i::fm^m±icmmm^iffLTm 

[012] 4m^mmm<ommm(omim±ici^i^x 
[013] ifi®tt«soaffiii(D«s)itci3p*^}B^$ 
m\ 41 $m^mtR(Dmm<Dumm^-^\yi^7.hi^ 30 
[015] 01 ic^stmismm^i^- h^m^mma/ 



[01 6] iy-hmmmicmmmm^nxmit-s 

[01 7] *^H^(DS3i:5r£(cJ;oTf#F,n?.s:^«« 

So 

[01 8] fifJt^tDS^^^Wttv—hfiJtJg^SO-fiajJC^S 
[019] 01 8fc5^-rS7^#«1t->-hfiic0^StJ: 

[02 0] 01 Stc^-rS^^WMtti'-hfiicJK^StCct 

1 lA i^-h mmnm 

2 »«gi5 2 A mm^ 

3 i^M^sis 1 0 ^m\tmm 

1 0 A i^«i4s«#s^ 1 1 mmmmmmmm 
1 2 umm 1 2 K MP 

1 5 MiimmmBm 

1 6 1 6 K mn 

17 l/i;;^Hl 18 

18K P,Bn 19 UiyXhm 

1 9 K P,gp 2 0 lKttgP*J 

2 1 2 5 mm 

2 5 A 3 0 m^&W. 

4 0 WE 8 0 JiM 

8 1 m^m. 8 2 a«Ktt«cgP^i- 

8 3 |fiStti*gP^ 8 5 

8 6 8 7 ^m\t»36^ 

8 8 ^^?stti*gi3^^ 9 0 i^-hmMum 
s ^jg^ra p ^imtts? 
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16 18K IDA 
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flK&40 



[09] 
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[01 3] 



1 4] 



mJtttB i 



2D. 



30 
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25 W^IOR 30 
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II flam 10A m»aBmm 



mi 51 [016] 




[01 9] 

[01 8] 
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F^-ix(##) 2G011 AAIO AA16 AB08 AC14 AEOl 

AE03 AF07 
4F202 AA33 AA45L AA46L AB03 

AB13 AE03 AE04 AGOl AH36 

AJll AMIO CAOl CHOI CD07 

CD24 CD28 CK09 
5E051 CA03 



